A ten-week feeding trial was conducted to assess the growth and economic performance of growing rabbits fed bovine blood-rumen content mixture (BBRCM). The BBRCM which contained 35.4% crude protein and 25.10% crude fibre was included at 0, 10, 20, 30 and 40% levels in diets 1, 2, 3, 4 and 5 respectively to replace groundnut cake in the diets. Forty-five crossbred rabbits (Dutch X New Zealand White) between 5 -7 weeks of age were randomly allocated to the 5 treatments in group of 9 rabbits and allowed unlimited access to the feed and drinking water throughout the experimental period. The daily weight gain (DWG) which were10.77, 10.60, 11.10, 10.12 and 8.51g for T 1 , T 2 , T 3 , T 4 and T 5 respectively were not significantly (p>0.05) different among the treatments. The corresponding daily feed intake of 56.10, 62.67, 67.09, 71.57 and 73.99gs were significantly (P<0.05) different among the treatments. The feed cost per kg and feed cost per kg of weight gain decreased as the level of BBRCM increased in the diets. This lead to lowered feed cost and cost of production of rabbits. Therefore, 40% BBRCM could be incorporated into the diets of growing rabbits without adverse effects on performance.
INTRODUCTION
Rumen content (RC) is one of the abattoir byproducts that could be environmentally unfriendly if not properly handled. The rumen being the vat where fermentation of feed takes place contains various micro-organisms such as the phycomycetous fungi, protozoa, bacteria and others that are involved in this process (Preston, 1991; Mohammed et al., 2008) . Investigations have revealed that rumen content and blood-rumen content mixture could serve as good sources of protein in monogastric diets (Mann, 1984; Dairo and Aina, 2000; Adenji and Balogun, 2002) .
However, preliminary studies by Mohamed et al. (2008) indicated that differences exist between the rumen content of cattle, camel, sheep and goat with respect to nutrient composition, amino-acid profile and microbial assay. Therefore rumen content which is available in all abattoirs in Nigeria could be a good source of protein in livestock feed if properly processed and harnessed (Adeniji and Balogun, 2002) . This study, therefore, investigated the performance of growing rabbits fed diets containing up to 40% bovine blood rumen content mixture (BBRCM) as replacement for groundnut cake.
MATERIALS AND METHODS

Study location:
The study was conducted in Maiduguri which is located in the semi-arid area of North Eastern Nigeria. The area is characterized by short raining season (3 -4 months) and very long dry season (8 -9 months). Mean ambient temperature is 31 o C by August but gets as high as 40 o C or more by April to May (Alaku and Moruppa, 1988) .
Preparation of bovine blood-rumen content mixture: Bovine rumen content and blood were collected from the main abattoir in Maiduguri while slaughtering of the animals was in progress. The rumen was split open with the aid of a sharp knife and the content emptied into a 70 -litre plastic vat. A mixture of the material was made at a ratio of one part of blood and three parts of rumen content after which it was boiled in a drum with constant stirring. The boiling lasted for 30 minutes and this was done to reduce the microbial load of the mixture. The bovine blood-rumen content mixture (BBRCM) was sun-dried on a concrete floor to about 12% moisture and all the foreign objects were removed. After sundrying, the mixture was milled and store for mixing with other ingredients.
Management of the experimental stock: Forty-five (45) crossbred (Dutch x New Zealand White) rabbits between 5 and 7 weeks of age were randomly allocated to five treatments in groups of 9 rabbits each. The rabbits were housed individually in cages measuring 35cm x 36cm x 45cm (Width x Length x height) and supplied daily with the experimental diets in mash form.
Clean drinking water was also provided ad libitum throughout the experimental period of 10 weeks.
Experimental diets:
The experimental diets (Table  1) were compounded using maize, wheat offal, bovine blood-rumen content mixture, groundnut cake, groundnut haulms (hay), fish meal, salt and premix. The diets contained 0, 10, 20, 30 and 40% of bovine blood-rumen content mixture (BBRCM) in diets 1 (control) 2, 3, 4 and 5 respectively. The diets supplied approximately 19% crude protein. Data collection: The daily feed intake was obtained by subtracting the left over from total amount of feed supplied. Each rabbit was weighed at the inception of the experiment and weekly thereafter to obtain the weekly and daily body weight gain throughout the experimental period. The feed conversion ratio was calculated as the dry matter feed intake per unit weight gain.
The economic implication of including BBRCM into the diets of growing rabbits was assessed by calculating the i) Cost per kilogram of each diets ii)
Cost of feeding the rabbits on their respective diets throughout the experimental period and iii)
Cost per kilogram of weight gain by the rabbits Chemical and statistical analysis: The proximate analysis of the experimental diets and BBRCM was carried out according to AOAC (1990) methods. Analysis of variance (ANOVA) was carried out on the data collected (Steel and Torrie, 1980) and mean separated, where applicable using the Duncan's Multiple Range test (Duncan, 1955) .
RESULTS AND DISCUSSION
The nutrient composition of the experimental diets and bovine blood -rumen content mixture is presented in Table 2 . The crude protein (CP) of the diets is similar and adequate for growing rabbits. This is in agreement with report of Mohammed et al (2005) who fed similar diets containing 18% CP to growing rabbits. However, the quality of dietary protein is very important in rabbit nutrition since voluntary feed intake has been found to increase with improvement in protein quality (Kennedy and Hersherger, 1974; Spreadbury, 1974) . The crude fibre levels of the diets increased with increasing level of bovine blood-rumen content mixture (BBRCM) in the diets. This may be attributed to the higher fibre crude content of the BRRCM compared to groundnut cake (GNC). The fibre levels of the diets (18.34 to 22.00) were close to 15.0 to 20% recommended by Cheeke et al. (1982) . Treatment 1 has the highest fat (4.5%) while other treatment ranged from 2.0 to 3.90% which were comparable to the minimum requirement of 3% reported as the ideal level for rabbit (Cheeke, 1987) . The lowest ash percentage was observed in treatment 1 (2%) but values in other treatments were between 4.0 and 5.80%. Nitrogen -free extract (NFE) values (52.17 -55.96%) values were similar in all the treatments. The metabolizable energy levels of the diets were similar in T2, T3, T4, and T5 respectively, but higher value was recorded in T1 (3061.48 kcal/kg) ands this may be due to higher energy content of groundnut cake compared to bovine blood-rumen content mixture. (1985), ME = 37 x %CP + 81 x % EE + 35.5 x %NFE
Performance characteristics:
Results of performance parameters are presented in Table 3 . Daily feed intake significantly (P<0.05) increased as the inclusion levels of BBRCM increased in the diets. The daily feed intake (56.20 to 73.99g) reported were inferior to the values (72.55 to 81.04g/rabbit/day) recorded by Dairo (2005) who fed diets containing bovine-rumen content to growing rabbits. The difference observed may be due to different fibre levels of the diets. Chaudhury et al. (1995) revealed that rabbits given higher fibre ate more feed daily and gained more weight than rabbit on low fibre diets.
With respect to weight gain, all rabbits in the various treatment showed positive body weight gain, ranging from 8.51g to 11.10g rabbits / day although differences between the treatment means were not statistically significant (p<0.05). The values of daily weight gain reported in this study compared favorably with results obtained in similar studies (Egige, 1944; Dairo 2005; Mohammed et al 2005) in which graded levels of dried rumen content were incorporated into diets of young rabbits.
The feed conversion ratio which was computed as feed intake per unit weight gain differed significantly (P<0.05). The highest feed conversion ratio of 10.30 was observed in treatment 5(40% BBRCM) while the lowest of 5.89 was observed in treatment 1 (0% BBRCM). However the trend follows the same with that of daily feed intake, but the values obtained were higher than values recorded by Mohammed et al. (2005) . . Cost per kilogram of the various ingredients used in compounding the experimental diets: Bovine blood -rumen content mixture, N5.00; maize, N60; wheat offal, N 26; groundnut cake, N27; groundnut haulms, N25; fish meal, N37; bone meal, N20; salt, N10 and premix, N 900.
Economic analysis:
The economic performance presented in Table 4 showed that cost per kilogram of feed decreased steadily as the level of bovine blood-rumen content mixture (BBRCM) increased in the diets. This highest and lowest cost per feed were recorded in diets 1 (0% BBRCM) and 5 (40% BBRCM) respectively. The feed cost per kg of weight gain also steadily declined from 20% to 40% levels of bovine blood rumen content mixture (BBRCM) in the diets. Increasing the quantity of BBRCM in the diets resulted in the reduction of quantity of groundnut cake in the diets. Since ingredient is more expensive than bovine blood-rumen content mixture as shown in table 4. Thus, incorporated of BBRCM into the diets of growing rabbits lowered the feed cost and hence cost of production CONCLUSION The results revealed that up to 40% BBRCM could be incorporated into diets of growing rabbits without adverse effects on the performance of the rabbits. Additional advantages are reduced feed cost and lower cost per kg weight gain observed on the BBRCM -based diets. These are incentives that could warrant the recommendation of BBRCM as a dietary component for growing rabbits. However, further investigations will greatly assist in providing the necessary information on the effect of BBRCM on nutrient digestibility blood components and the histopathology of the digestive tract of growing rabbits.
